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1
symmetric enveloping algebra subfactor $\mathrm{B}\mathrm{a}$ subfactor
– , $\mathrm{I}\mathrm{I}_{1}$ subfactor $N\subset M$ subfactor
4 .
1 central sequence subfactor $M’\cap N^{\omega}\subset M_{\omega}$ , $\omega$
. 2 Ocneanu asymptotic inclusion $M\vee M’\cap M\infty\subset M_{\infty}$ . 3
Popa symmetric enveloping algebra $M\vee M^{\mathrm{O}}\mathrm{P}\mathrm{p}\subset M$ $M^{\mathrm{o}\mathrm{p}\mathrm{p}}$ . 4
N
Longo-Rehren inclusion . ,
, paragroup( standard invariant)
. central sequence subfactor symmetric enveloping
algebra , [1] symmetric
enveloping algebra . [4], [5]
.
2 Longo-Rehren $-$ symmetric envelop-
$\mathrm{i}\mathrm{n}\mathrm{g}$ algebra
subfactor , Longo-Rehren inclusion ,
Longo-Rehren subfactor . ,
– subfactor .
$\Delta$ $N\subset M$ M-M bimodule . M-M bimodule $MZiM$
, $Z_{i^{\mathrm{O}}}$ $M^{\mathrm{o}_{\mathrm{P}\mathrm{P}_{-}}}M\mathrm{o}\mathrm{p}\mathrm{p}$ bimodule , $B_{i}:=Z_{i}\otimes Z_{i^{\mathrm{O}}}$
$A:=M\otimes M^{\mathrm{o}\mathrm{p}\mathrm{p}}$ bimodule . $\{V_{i,j,k}^{e}\}_{61}^{N_{j}^{k}}=\subset \mathrm{H}\mathrm{o}\mathrm{m}(_{M}z_{i^{\otimes_{M}}}ZjM, MZkM)$




$AXA:=\oplus_{i\in\Delta^{A}}B_{iA}$ A-A bimodule . $\xi\in B_{i}^{\mathrm{b}\mathrm{d}\mathrm{d}}$ ,
$\lambda_{i,\xi}^{l}\in B(X)$ .
$\lambda_{i,\xi}^{l}(\oplus\eta_{j}):=\oplus jkj\sum\tilde{V}_{i},j,k(\xi\otimes_{M}\eta_{j})$ .
$B$ $\lambda_{i,\xi}^{l}$ von Neumann , $A\subset B$ .
symmetric enveloping algebra . [6], [7]
.
$C^{*}(M, e_{N}, M’)\subset B(L^{2}(M))$ $M,$ $M^{\mathrm{o}\mathrm{p}\mathrm{p}}$ , Jones projection $e_{N}$ $c*$
. $C^{*}$ – tracial state .
tracial state GNS , $\sigma$ $M$ $M^{\mathrm{o}\mathrm{p}\mathrm{p}}$
$\mathrm{e}_{N}$
21([4]) $A\subset B\cong M\vee M^{\mathrm{o}\mathrm{p}\mathrm{p}}\subset M$ $M^{\mathrm{o}\mathrm{p}\mathrm{p}}$ .
$e_{N}$
3
, , subfactor $\alpha$ symmetric enveloping
algebra $\alpha$ $\alpha^{\mathrm{o}\mathrm{p}\mathrm{p}}$ $\alpha$ $id$ .
$\alpha\in$ Aut $(M, N)$ . , M-M bimodule $MZ_{iM}\in\triangle$
, $MZiM\cong M\alpha Zi’\alpha M$ $i’$ . $U_{i,\alpha}$
, $\tilde{V}_{i,j,k}$ $\tilde{U}_{i,\alpha}$ $:=$
$U_{i,\alpha}\otimes JU_{i,\alpha}J^{-1}$ . $U_{\alpha}:=\oplus_{i}\tilde{U}_{i,\alpha}$
Ad $U_{\alpha}(\lambda_{i,\xi}\iota)=\lambda_{i’,\overline{U}i,\alpha\xi}$ , Ad $U_{\alpha}\in$ Aut $(B, A)$ ,
$A$ $\alpha\otimes\alpha^{\mathrm{o}\mathrm{p}\mathrm{p}}$ – . $\alpha \text{ }\alpha^{\mathrm{o}\mathrm{p}\mathrm{p}}:=\mathrm{A}\mathrm{d}U\alpha$ .
$\alpha$ . -
, $M\alpha^{-1}MM\in\triangle$ .
31 $\alpha$ Ad $U_{\alpha}$ $B$ .
$\alpha$
$\alpha^{\mathrm{o}\mathrm{p}}=\mathrm{A}\mathrm{P}\mathrm{d}\lambda_{\alpha},\hat{1}$ .




32 $\alpha$ Loi $\mathcal{E}_{i,\alpha}$
.




$\tilde{\mathcal{E}}_{i,\alpha}:=\mathcal{E}_{i,\alpha}\otimes id\in B(B_{i})$ , $\tilde{V}_{i_{7},k}$,
$\tilde{\mathcal{E}}_{k,\alpha ij,k}\tilde{V},=\tilde{V}_{i,j},k(\tilde{\mathcal{E}}_{i.\alpha}\otimes_{A}\tilde{\mathcal{E}}_{j},\alpha)$
, $\tilde{\mathcal{E}}_{\alpha}:=\oplus_{i}\tilde{\mathcal{E}}_{i,\alpha}$ Ad $\tilde{\mathcal{E}}_{\alpha}(\lambda^{l},)i\xi=\lambda_{i,\overline{\mathcal{E}}_{i,\alpha}\xi}$ .
Ad $\tilde{\mathcal{E}}_{\alpha}\in \mathrm{A}\mathrm{u}\mathrm{t}(B, A)$ , $A$ $\alpha\otimes id$ .
$\alpha \text{ }id$ .
, 2 . , $\alpha$ Loi
, $p>0$ $\beta:=\alpha^{p}$ .
$\beta$ $\beta^{\mathrm{o}\mathrm{p}\mathrm{p}}=\lambda_{\beta}$ . , $\alpha$ $id(\lambda_{\beta})$
$c$ $c\lambda_{\beta}$ .
33 $c=\gamma_{h}(\alpha)$ . $\gamma_{h}(\alpha)$ higher obstruction . (Higher
obstruction [2, Section 2] . )
, – [ $1|$ symmetric enveloping algebra
, , [1] .
[1] .
$\alpha\in \mathrm{C}\mathrm{n}\mathrm{t}(M.N)\cap\overline{\mathrm{I}\mathrm{n}\mathrm{t}}(M, N)$ , $\{u_{n}\}\subset U(N)$
$\lim_{narrow\infty}$ Ad $u_{n}=\alpha$ . $U:=(u_{n})\in N^{\omega}$ Ad $U$ central sequence
subfactor $M’\cap N^{\omega}\subset M’\cap M^{\omega}$ . $\alpha$ centrally trivial
, $U^{*}\alpha(U)\in \mathrm{C}$ . $\kappa(\alpha)$ Jones $\kappa$
.
.
subfactor orbifold . $\alpha$
Loi $n$ . $N\aleph_{\alpha}\mathrm{Z}_{n}\subset$
$Mx_{\alpha}\mathrm{Z}_{n}$ . symmetric enveloping algebra subfactor
symmetric enveloping algebra . $A\subset B$ $N\subset M$
66
symmetric enveloping algebra , $\tilde{A}:=A\vee\{\lambda_{\alpha}\}$ , $A\rangle\triangleleft \mathrm{P}\mathrm{Z}\alpha\otimes\alpha^{\circ \mathrm{p}}\mathrm{n}$
. - $\tilde{A}\subset B$ $\alpha \text{ }id$ $\mathrm{Z}_{n}$
. $\tilde{A}\rangle\triangleleft_{\alpha\otimes i}d\mathrm{z}_{n}$ 2 . $l$ $\gamma_{h}(\alpha)^{l}=1$
$B\lambda_{\alpha\otimes i}d\mathrm{z}_{n}$ $\beta$ $\beta=\alpha$
$id^{\frac{n}{l}}$
. $\beta$ $\mathrm{z}_{\iota}$ . $u,$ $v$ $\alpha$ $id,$ $\beta$ implementing
unitary . $\tilde{u}:=\lambda_{\alpha}^{*}uv\in B\lambda_{\beta}\mathrm{Z}\iota$ .
3.4 Orbifold subfactor $N\rangle\triangleleft_{\alpha}\mathrm{z}_{n}\subset M\lambda \mathrm{z}\alpha n$ symmetric enveloping algebra
$(M\vee\{u\})\vee(M^{\mathrm{o}\mathrm{p}}\mathrm{p}\vee\{\tilde{u}\})\subset B_{\lambda}\beta \mathrm{z}_{\iota}$
.
Popa symmetric enveloping algebra
.
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